Application No. 10/654,423 

Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Currently Amended) An input device which generates control information by 
moving an object to be detected, comprising: 

an image capture section which captures an image of the object to be detected; 

a feature point extraction section which extracts a f e atur e point feature points 
of the image captured by the image capture section; 

a difference calculation section which calculates a difference between a 
r e f e r e nc e position and a position of the featur e point; distribution of positions of the feature 
points extracted from an image of the object to be detected in a frame at least one frame 
before a current frame and a distribution of positions of the feature points extracted from an 
image of the object to be detected in the current frame; and 

a control information output section which outputs the control information 
corresponding to the calculated diff e r e nc e . difference, 

wherein the image capture section includes a detection surface and captures an 

image of an object to be detected which is in contact with the detection surface: and 

the control information output section detects an amount of movement of the 

object to be detected on the detection surface to obtain the control information. 

2. (Currently Amended) The input device as defined in claim 1, 

wherein th e r e f e r e nc e position is a position of a feature point e xtract e d from an 
imag e of th e obj e ct to b e detected in a fram e at l e ast on e frame befor e th e current framo. the 
control information output section detects a rotation angle of the object to be detected around 
an axis which is perpendicular to the detection surface. 
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3. (Currently Amended) An input device which generates control information by 
moving an object to be detected, comprising: 

an image capture section which captures an image of the object to be detected; 

an area calculation section which calculates an area of the image captured by 
the image capture section; 

a difference calculation section which calculates a difference between an area 
of the image of the object to be detected in a frame at least one frame before the current frame 
and the area calculated by the area calculation section; and 

a control information output section which outputs the control information 
corresponding to the calculated diff e r e nce. difference. 

wherein the image capture section includes a detection surface and captures an 

image of an object to be detected which is in contact with the detection surface; and 

the control information is information corresponding to an amount of 

movement of the object to be detected in an axis direction perpendicular to the detection 
surface. 

4. (Canceled). 

5. (Withdrawn) An input device which generates control information by moving 
an object to be detected, comprising: 

an image capture section which includes a detection surface and captures an 
image of the object to be detected which is in contact with the detection surface; 

a center-of-gravity calculation section which calculates a center of gravity of 
the image captured by the image capture section; 

a feature point extraction section which extracts a feature point of the captured 

image; 
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a center-of-gravity movement detection section which calculates a first 
difference between a center of gravity of an image of the object to be detected in a frame at 
least one frame before the current frame and the center of gravity calculated by the center-of- 
gravity calculation section; 

a feature point position movement detection section which calculates a second 
difference between a position of a feature point of an image of the object to be detected in a 
frame at least one frame before the current frame and a position of the feature point extracted 
by the feature point extraction section; and 

a rotation angle detection section which detects a rotation angle around one of 
a first axis and a second axis which are perpendicular to each other on the detection surface 
based on the first difference and the second difference, 

wherein the rotation angle detection section calculates the rotation angle 
around the second axis by subtracting a first axis direction component of the second 
difference from a first axis direction component of the first difference, calculates the rotation 
angle around the first axis by subtracting a second axis direction component of the second 
difference from a second axis direction component of the first difference, and outputs the 
control information corresponding to the rotation angle around the first axis or the second 
axis. 

6. (Withdrawn) The input device as defined in claim 5, 

wherein the rotation angle detection section calculates a rotation angle 
between a feature point of an image of the object to be detected in a frame at least one frame 
before the current frame and the feature point extracted by the feature point extraction section 
around a reference point as a rotation angle around a third axis which is perpendicular to the 
detection surface, and outputs the control information corresponding to the rotation angle 
around the third axis. 
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7. (Withdrawn) The input device as defined in claim 5, wherein: 

the control information corresponding to the movement in the first axis 
direction is output by subtracting a value obtained by weighting the rotation angle around the 
second axis with a first coefficient from the first axis direction component of the second 
difference; and 

the control information corresponding to the movement in the second axis 
direction is output by subtracting a value obtained by weighting the rotation angle around the 
first axis with a second coefficient from the second axis direction component of the second 
difference. 

8. (Withdrawn) The input device as defined in claim 5, wherein: 

the control information corresponding to the movement in the first axis 
direction is output by subtracting a value obtained by weighting the rotation angle around the 
second axis with a first coefficient from the first axis direction component of the first 
difference; and 

the control information corresponding to the movement in the second axis 
direction is output by subtracting a value obtained by weighting the rotation angle around the 
first axis with a second coefficient from the second axis direction component of the first 
difference. 

9. (Original) The input device as defined in claim 1, wherein the object to be 
detected is a fingerprint. 

10. (Original) The input device as defined in claim 3, wherein the object to be 
detected is a fingerprint. 

1 1 . (Withdrawn) The input device as defined in claim 5, wherein the object to be 
detected is a fingerprint. 

12. (Original) An information device comprising: 
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the input device as defined in claim 1 ; and 

a processing section which performs control processing based on the control 
information from the input device. 

13. (Original) An information device comprising: 
the input device as defined in claim 3; and 

a processing section which performs control processing based on the control 
information from the input device. 

14. (Withdrawn) An information device comprising: 
the input device as defined in claim 5; and 

a processing section which performs control processing based on the control 
information from the input device. 

15. (Currently Amended) A control information generation method of generating 
control information by using a captured image of an object to be detected, the control 
information generation method comprising: 

extracting a feature point feature points of an image of the object to be 
d e t e oted; detected which is in contact with a detection surface: 

calculating a difference between a r e f e r e nce position and a position of the 
f e atur e point; a distribution of positions of feature points extracted from an image of the 
object to be detected in a frame at least one frame before a current frame and a distribution of 
positions of the feature points extracted from an image of the object to be detected in the 
current frame: and 

outputting the control information corresponding to the diff e r e nc e . difference 
by detecting an amount of movement of the object to be detected on the detection surface 
from the difference. 
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16. (Currently Amended) A control information generation method of generating 
control information by using a captured image of an object to be detected, the control 
information generation method comprising: 

calculating an area of the image of the object to be detected which is in contact 
with a detection surface; 

calculating a difference between the calculated area and an area of an image of 
the object to be detected in a frame at least one frame before the current frame; and 

outputting the control information corresponding to the diff e rcnco in response 
to the mov e m e nt difference, the control information is information corresponding to an 

amount of movement of the object to be detected ia-a -in an axis direction perpendicular to the 

f 

detection surface. 

17. (Withdrawn) A control information generation method of generating control 
information by using a captured image of an object to be detected, the control information 
generation method comprising: 

calculating a center of gravity of the image of the object to be detected which 
is in contact with a detection surface and extracting a feature point of the image; 

calculating a difference between the center of gravity and a center of gravity of 
an image of the object to be detected in a frame at least one frame before the current frame 
and calculating a difference between a position of the feature point and a position of a feature 
point of an image of the object to be detected in the frame at least one frame before the 
current frame; 

detecting a rotation angle around one of a first axis and second axis which are 
perpendicular to each other on the detection surface, based on the difference in the center of 
gravity and the difference in the feature point; and 

outputting the control information corresponding to the rotation angle. 
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18. (Withdrawn) The control information generation method as defined in 
claim 17, comprising: 

calculating a rotation angle around a third axis which is perpendicular to the 
first axis and the second axis on the detection surface by using a rotation angle 
between a feature point of an image of the object to be detected in a frame at least one frame 
before the current frame and the extracted feature point around a reference point. 

19. (Withdrawn) The control information generation method as defined in 
claim 17, comprising: 

outputting the control information corresponding to the movement in the first 
axis direction or the second axis direction by using the difference in the feature point and the 
rotation angle around the first axis or the second axis. 

20. (Withdrawn) The control information generation method as defined in 
claim 1 8, comprising: 

outputting the control information corresponding to the movement in the first 
axis direction or the second axis direction by using the difference in the feature point and the 
rotation angle around the first axis or the second axis. 
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